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Introduction

With a worldwide incidence of 30%, hypertension is the leading cause of cardiovascular illness and mortality in people. Parallel to the rising prevalence
of childhood obesity, it has been a growing worry among children over the last few decades, since obese children are approximately three times more
likely to develop hypertension than non-obese children. According to the American Heart Association, 14% of US kids and 18.00% of Chinese
youngsters aged 10-18 years have excessive blood pressure.The study found an alarming frequency of high blood pressure among Indian youth: 35% of
10- to 12-year-olds and 25% of 13- to 19-year-olds had hypertension at stage 1 or 2. A recent longitudinal study discovered that blood pressure in
childhood is the best independent predictor of future blood pressure in adulthood, emphasising the importance of blood pressure regulation in
childhood.

Growing evidence demonstrates that hypertension causes organ damage in children who are not hypertensive. The earliest indicators of target organ
harm are increased left ventricular mass (LVM) and issues with cardiac function. As a consequence, screening for rapid and easy indications of target
organ damage has become an important tool in the treatment of paediatric hypertension.

Extensive research in recent years has demonstrated the vital role of low-grade inflammation in the genesis of essential hypertension and target organ
damage in both adults and children. White blood cells (WBCs) and platelets are the primary inflammatory cells. As a consequence, blood cell
parameters have gotten a lot more attention in chronic inflammatory diseases. The neutrophil-to-lymphocyte ratio (NLR), lymphocyte-to-monocyte
ratio (LMR), and platelet-to-lymphocyte ratio (PLR) were proposed as inexpensive, widely available inflammatory markers. They've been related to
adult cardiovascular diseases including atherosclerosis, heart failure, acute coronary syndromes, and hypertension. Moreover, Skrzypczyk et al.
discovered a relationship between NLR and 24-hour ambulatory mean arterial pressure levels in teens, suggesting that the blood cell parameter may be
useful in the paediatric population as well. To present, no research have looked at the probable connection between NLR and target organ damage in
hypertensive children. As a consequence, the goal of this study was to evaluate blood cell count inflammatory markers in children with newly
diagnosed essential hypertension, as well as to look into the possible association between NLR and cardiac structural and functional problems.

Methodology

A case control study was carried out on 100 children, 50 boys and 50 girls, who were admitted to Index Medical College's cardiology department, with
age and gender-matched healthy children acting as the control group.

All of the children studied had clinical data such as age, gender, and body mass index (kg/m2). The reference value from the Indian Child Blood
Pressure References Collaborative Group was used to define hypertension as systolic and/or diastolic blood pressure, gender, age, and height. Blood
pressure was measured in the office using an automated oscillometric system and a cuff certified for use in children. The circumference of the upper
mid-arm was measured to establish the proper cuff size. After a 15-minute rest in the sitting posture with the arm and back supported, blood pressure
was recorded in triplicate in the non-dominant arm at 3-minute intervals. After excluding the original measurement, the average of the next two values
was determined for analysis. To rule out secondary hypertension, a comprehensive medical history, physical examination, and auxiliary examination
were performed in line with American Academy of Pediatrics criteria. A physical examination was also performed, depending on the medical history.
platelet count, differential WBC counts (neutrophils, lymphocytes, and monocytes), and white blood cell (WBC) count (PIt). The neutrophil-to-
lymphocyte (NLR), lymphocyte-to-monocyte (LMR), and platelet-to-lymphocyte (PLR) ratios were computed. Plasma glucose, triglycerides, total
cholesterol, high-density lipoprotein cholesterol (HDL-c), low-density lipoprotein cholesterol (LDL-c), hsCRP, ALT, and creatinine were all measured,
as well as echocardiographic data.
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Results

Over the course of the trial, 100 kids were hospitalised to the hospital with hypertension for the first time. One hundred of them had secondary
hypertension. Hence, 100 children with new diagnoses of essential hypertension were tested. Neither group differed in terms of gender or age. The
hypertension group had higher mean arterial pressure, diastolic pressure, pulse pressure, and body mass index than the control groups. It was also
shown that hypertension youth had greater serum levels of uric acid, ALT, and hsCRP than their non-hypertensive counterparts. Yet, there were no
discernible variations in cholesterol or glucose levels across the groups. LVM, LVMI, and RWT were all greater in the hypertension group compared to
the control group, and 12.22% of the 100 children with hypertension developed LVH. Moreover, the E/E’ ratio was greater in the hypertension group
compared to the control group, and LV diastolic dysfunction was seen in 6 (1.76%) of the 100 hypertensive participants. Although lymphocyte,
monocyte, and platelet counts were similar across the two groups, white blood cell (WBC) and neutrophil counts were considerably greater in
hypertensive children compared to the control group. Univariate analysis revealed a positive association between NLR and both office SBP (r = 0.40, P
=0.005) and DBP (r = 0.52, P = 0.002) in the hypertension group.

Conclusion
We found that NLR is elevated in hypertensive children and that this elevation is associated with both office blood pressure and LV diastolic
dysfunction measurements. Our results imply that inflammation plays a role in the genesis of hypertension, and that higher NLR levels in children may

predict future hypertension. NLR may also be useful in detecting left ventricular diastolic dysfunction in children with primary hypertension.
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